The economic theory of federalism is largely built around the premise that more heterogeneous preferences result in more decentralized policy making. Despite its prominence and importance, this central tenet of economic federalism has never been empirically evaluated. This paper presents the first formal test of the link between preference heterogeneity and endogenous policy decentralization using as a case study liquor control in the United States over the period 1934-70. The results are reassuring: States with more heterogeneous preferences are more likely to decentralize liquor control and allow for local government decision making.
I. Introduction
In most countries with federalist constitutions, there is a secular trend to assign more policy responsibility to the central government. In 1900, the U.S. federal government controlled about one-third of total government expenditure. Today, this share is larger than 50 percent. Similar long-term trends can be observed in most federalist countries. More 2 journal of political economy recently, however, a significant move toward more decentralized political systems appears to be emerging (Oates 1999) . In the United Kingdom, the central government shifted some of its power to the new parliament in Scotland and to the assembly in Wales. In the United States, responsibility for welfare policy has been devolved to individual states. This trend toward devolution is even more accentuated in developing and transitional nations (Dillinger 1994) .
Economists have long recognized that the case for decentralizing policy making rests in large part on the heterogeneity of preferences. While central governments are presumed to provide a uniform level of public goods and identical regulations for all states, 1 decentralized decision making is better able to tailor policies to local tastes. This is the logic of Oates ' (1972) famous decentralization theorem, which states that, in the absence of spillovers, decentralization is welfare superior to centralized decision making. Most of the economic literature on federalism builds on this important insight (see, e.g., Inman and Rubinfeld 1997; Frey and Eichenberger 1999) . But is it really the case that preference heterogeneity leads governments to decentralize policy making? Somewhat surprisingly, the existing literature does not answer this question. To our knowledge, the central tenet of economic federalism has never been tested empirically.
In this paper we attempt to close this gap by developing and testing a positive theory of decentralization in a federalist system. Our focus is the assignment of regulatory responsibility to the various levels of government in a federal hierarchy. The application considered here is liquor control in the United States. In particular, we are concerned with the legality of package sales of liquor.
2 Following the lifting of prohibition in December 1933, individual states became responsible for regulating the sale of distilled spirits. Certain states decentralized liquor policy by permitting local governments to control the legality of liquor, whereas others chose a centralized, uniform policy for all localities. The objective of our paper is to explain this choice of decentralization or centralization.
We begin by modeling a state legislature's choice of centralizing or decentralizing liquor control. The model allows legislators who oppose the centralized policy to buy votes in favor of decentralization. The theoretical prediction is that decentralization will occur when the minority's distaste for the centralized policy is sufficiently strong. In order to test this theory of endogenous decentralization, information on local tastes is needed. Using a unique panel data set of local liquor policies endogenous policy decentralization for the period 1934-70, we produce estimates of such local tastes for all counties in the United States. 3 We use these tastes to calculate a preference heterogeneity measure for each state and to test the theoretical predictions. The empirical estimates suggest that more heterogeneous states are more likely to decentralize liquor control. The logic underlying the decentralization theorem seems to drive actual policy choices.
By linking preferences to policy making, the paper also highlights the endogeneity of government institutions and policies. Taking explicit account of policy endogeneity can have strong implications for applied microeconomic research (Angeles, Guilkey, and Mroz 1998) . For example, the literature that studies the efficacy of alcohol control policies makes use of state-level variation in these policies to discern their effect on drunk driving and motor vehicle fatalities (Chaloupka, Saffer, and Grossman 1993; Kenkel 1993) . These studies typically treat the statelevel policies as exogenous. But the unobserved taste for liquor influences both control policies and the number of fatalities, so the resulting estimates are likely to overestimate the efficacy of the policy instruments (Brown, Jewell, and Richer 1996) . Some studies have sought to eliminate such bias by including a number of variables that are believed to be proxies for tastes. Ruhm (1996) has criticized this rather ad hoc approach and suggested the use of state fixed effects. While fixed effects (and differences-in-differences estimation) partially control for unobserved heterogeneity in tastes, Besley and Case (1994) show that these techniques completely eliminate bias only if the variables that drive policy are time invariant. As this paper will document, liquor tastes evolve over time. Thus a measure of tastes that captures such changes is a useful addition to fixed effects. Including tastes is one way of controlling for relative taste changes between observational units. In an application at the end of this paper, we show that this point is empirically relevant by documenting a negative bias in the estimated price elasticity of liquor consumption when taste dynamics are ignored.
State liquor control is a suitable case study for suggesting general models of endogenous policies because it provides the rare opportunity to study both the origin and the evolution of an institution, the choice of centralized or decentralized liquor control. that prohibited the sale of distilled spirits. By 1940, this share had decreased to 18.3 percent. After a slight rise during the World War II period, the population share of prohibition areas steadily declined to about 6 percent in 1970. While some of these changes resulted when states lifted centralized prohibitions, there were also large changes in decentralized states. For example, between 1940 and 1970 the population share of prohibition areas fell from 73.5 percent to 11.0 percent in North Carolina and increased from 14.6 percent to 39.3 percent in Arkansas (Distilled Spirits Institute 1970) . With this historical information as a background, we now develop a theoretical model of policy decentralization that will allow us to understand the link between citizen preferences and liquor regulation.
III. A Model of Policy Decentralization
Consider a legislature that has N members, each of whom represents a local district. The legislature must decide on a particular policy. It first determines whether to centralize or decentralize policy making. The centralization decision will be denoted by the variable where C {0, 1}, is centralization and is decentralization. With decentral-C p 1 C p 0 ized decision making, each local district picks its own policy from a binary choice set With centralized decision making, the P {Ϫ1, 1}. legislature chooses a uniform policy for all districts from the same set 6 journal of political economy P. In our particular application, corresponds to legalizing the P p 1 package sale of liquor ("wet") and corresponds to prohibiting P p Ϫ1 the sale of liquor ("dry").
Let represent the policy preference of the decisive voter t (Ϫϱ, ϱ) i in member i's district. 5 With the decisive voter is wet, which implies t ≥ 0, i that the district will choose to legalize liquor under decentralization. If the district will be dry under decentralization. Member i's utility t ! 0, i depends on the liquor policy P i that is effective in his district and on the legislature's choice of centralization or decentralization. We write his utility as
i i
The first term in (1) indicates that member i is rewarded when the policy in his district conforms to the preferences of the decisive voter. The member's reward increases when his decisive voter feels more strongly about liquor. Conversely, member i's utility is reduced if the policy in his district conflicts with the interests of the decisive voter. The second term in (1) indicates that centralized decision making gives each member a relative benefit compared to decentralization. We think b 1 0 of the benefits of centralization as the interest group contributions that the member will receive only when the policy is determined at the 5 If local policies are set by majority rule, the median voter would be decisive.
endogenous policy decentralization Fig. 3.-1970 state liquor control status central level. Under decentralization, interest groups will devote their resources to local districts in which liquor policy is actually set. Under centralization, the legislators will receive these contributions because they set liquor policy (for evidence, see Hoover [1999] ).
6
All members are allowed to sell their votes to any other member. The resulting transfer payments can be thought of as actual cash payments ("bribes") or vote trades, which are beneficial to the recipient and costly to the donor. A member will sell or buy votes only if this does not diminish his utility. We shall ignore time consistency issues and presume that the vote sales are enforceable. Given our assumptions, policy making will be decentralized if the tastes of the decisive voters in the minority districts are sufficiently extreme. This result is summarized in the following proposition.
Proposition. Let the set of members with be denoted as W (for t ≥ 0 i wet) and the set with denoted as D (for dry). (a) When
the legislature selects ; otherwise it selects t ≥ 0,
It is of course possible to think of other benefits of centralization such as a reduction of negative externalities or returns to scale in decision making or law enforcement.
Proof. See the Appendix.
7
The first result states that the choice between centralization ( ) C p 1 and decentralization ( ) is determined by the relative size of the C p 0 centralization benefit and by the tastes of decisive voters from minority districts (the wets in a predominantly dry state and vice versa). The intuition for this result is straightforward. Decentralization has both costs and benefits. The cost is that all members in the legislature lose the centralization benefit, which amounts to Nb. The benefit of decentralization is the ability of minority districts to avoid an unfavorable policy outcome. Each minority member's utility increases by if his 2Pt i i district is allowed to choose its preferred policy outcome. The more extreme the minority preferences, the larger their gain from decentralized policy making. Result a in the proposition simply states that decentralization will occur if the total benefits for minority members, exceed the cost to the legislature, Nb. It might
be surprising that the tastes of the majority do not appear in the condition for decentralization. To see why, note that members from majority districts get their preferred policy outcome under either centralization or decentralization. Thus, with decentralization, majority members have to be compensated only for the loss of b and not for a less preferred policy outcome. The second result states that if centralization is selected, the choice between the two policy outcomes and is determined by P p Ϫ1 P p 1 the mean taste of all decisive voters, When this sum is positive, the t .
i i members supporting can always gain majority support for P p 1 P p using a suitably large transfer. Notice that numerical majorities are 1 irrelevant to both of these decisions. With vote trading, members whose decisive voter has strong preferences will pay a large transfer to ensure that his preferred policy is selected.
Three aspects of this model deserve closer attention. First, it is important for our result that the decisive voters care only about outcomes and not about legislative processes or a legislator's intentions. A wet voter does not care if he has access to liquor as a result of a centralized wet policy or a local law that permits him to drink. Access to liquor in his district is all that he cares about. Similarly, we assume that the voter will punish his representative for not being able to purchase liquor even if the legislator voted against a centralized dry law. It is the legislative outcome that matters, not the intentions of the legislator. Second, our model disregards strategic interaction between districts. One could argue that the cost of legalizing liquor, such as the exter- 7 We adopt the convention that is selected in result a when C p 0 and that is selected in result b when
nalities of drunk driving on local roads, may be influenced by the policies of nearby districts. Unfortunately, almost all game-theoretic models of strategic interaction will exhibit multiple equilibria and so do not have sharp empirical implications. 8 For this reason, we neglect issues of strategic interaction at this stage. However, we shall carefully control for strategic interaction between the districts in our empirical work (see Sec. IVB). Third, our model ignores the possibility of "moral externalities." It is conceivable that dry voters prefer to ban sales in all districts because they oppose drinking for moral reasons. These voters may oppose decentralization because they are worse off if other individuals drink. Similarly, wet voters may be opposed to restricting the sale of liquor in any district if they feel that such restrictions impair the way of life that is typical for members of their group. While we acknowledge such possibilities, they do not change our basic reasoning that a necessary condition for decentralization is preference heterogeneity.
IV. Empirical Specification and Econometric Issues

A. Empirical Specification
The model in the previous section suggests that we shall observe decentralization if the tastes of minority decisive voters are extreme enough so that their representatives in the legislature are willing to "buy" decentralization. Alternatively, if policy making is centralized, liquor will be legalized if this is beneficial to the mean decisive voter. To test the theory, we need information on tastes for liquor of the decisive voter in every district. These tastes are unobserved, but for all decentralized states we know which districts permit the sale of liquor and which ones do not. Observing local liquor policy is useful because it conveys some information about the tastes of the decisive voter. Namely, where liquor is legal, his tastes satisfy
Where it is prohibited, we
It is worth stressing that, for the purposes of testing our t ! 0. i theory, the decisive voter's taste is a sufficient statistic for a local district's taste distribution. That is, within-district taste heterogeneity plays no role in our model, and we shall not estimate distributions of local tastes.
Our empirical strategy then proceeds in two steps. At the first stage, we estimate the tastes of the decisive voter in each district i. We assume 8 To see this, assume that policies are strategic complements (the net advantage of policy is increased if a neighbor uses that policy) and that there are two districts whose P p 1 decisive voters have moderate preferences. There will typically be three equilibria in this case: both districts select both districts select and both districts mix over P p 1, P p Ϫ1, that these tastes are determined by a linear combination of some observable characteristics X i and an unobserved component u i :
Since liquor sales are legalized in a decentralized district i when t ≥ 0 i and prohibited otherwise, b may be estimated from decentralized districts using a probit (presuming that the unobserved u i has a standard normal distribution). The parameter estimates have the usual interpretation. For example, we shall be able to determine the increased probability of having a wet policy if a district's population share of Catholics grows by 10 percent. While equation (2) is estimated using only decentralized districts, the resulting can be used to fit the expected taste,
for allb E(t ) p X b, 
S S
model has predictions about the signs of the parameters a. When the benefits b S of centralized decision making are larger, decentralization should be less likely. Hence we expect The expression a ! 0. 1 is a measure of the minority members'
willingness to pay for decentralization. It is greater if the minority's tastes are more extreme. Thus the theory predicts The expression a 1 0.
2 is an indicator function denoting a state's mean taste.
If the theory is correct, the mean taste will not influence the decentralization decision, a p 0.
( or ), the attractiveness of a uniform wet policy is based *
on the factors in the model and an unobserved component e 2S :
A centralized state will have a wet policy ( ) if Under our * P p 1 P ≥ 0.
theory, this decision will be determined by a state's mean taste. Thus we expect In contrast, the size of the centralization benefit and l 1 0.
3 the willingness of the minority to buy decentralization will not matter:
We shall estimate (3) and (4) as a sequence of probits using l p 0. 2 state data. This requires that the unobserved components e 1S and e 2S have independent standard normal distributions.
B. Econometric Issues
There are three econometric issues with our approach: (i) the role of strategic interaction between districts and the spatial correlation of errors, (ii) the possibility of sample selection in our first-stage procedure, and (iii) the appropriate standard errors for our generated regressors in the second stage. We shall address each of these topics in turn.
i. As mentioned previously, it is possible that neighboring districts in decentralized states influence each other's liquor policy. In this case, liquor policies are determined in a Nash equilibrium of "induced tastes," which we assume to be a linear combination of induced and exog- * t , i enous preferences. In matrix form this means that where * * t p fWt ϩ t, i W is a neighbor-weighting matrix that accounts for direct interaction between contiguous districts, f is a parameter ( indicates policies f 1 0 that are strategic complements and indicates strategic substitutes),
We also consider the possibility that the unobserved component of local tastes, u (which we have interpreted as an error term), may be spatially correlated across districts according to where r u p rWu ϩ e, is a parameter and e is a normally distributed error term. When both strategic interaction and spatially correlated errors are considered, the system to be estimated is
where I K is the identity matrix and K is the number of districts K # K in all states.
9 A comparison with equation (2) indicates that ignoring the issues highlighted here will result in biased estimates of b (and thus biased estimates of tastes). Because of the difficulties of working with nonindependent dependent variables (see Anselin 1988) , we rule out indirect interaction between neighbors of neighbors and consider a firstorder Taylor series approximation of (5)
K K
Expression (6) is quasi-linear in the parameters and (under the presumption that decentralized district i selects a wet policy if ) can * t ≥ 0 i be fit to obtain consistent estimates of b, f, and r. 10 At the second stage, when we test for the influence of taste heterogeneity on the likelihood of decentralization, we suppress the influence of f and r and consider * Ê
K ii. The second econometric issue is sample selection in the first-stage estimates. Recall that our strategy is to estimate from districts in deb centralized states. When the number of districts in a decentralized state is small, the parameter estimates of b generally will be biased (proof available on request). The intuition is that being in a decentralized state confers some information about u i , the error term in (2). Because the theory predicts that decentralized states have minority groups with strong tastes, we would expect the t i 's for decentralized districts to be far from zero. This means that the error term in (2) should work in the same direction as
In other words, and
We correct for this sample selection bias by including state fixed effects when estimating (2) or its generalization (6). With a large number of 9 A further complication is that a decentralized district may be influenced by a centralized district, which does not set its own liquor policy. We account for this by including two separate dummies for bordering a centralized wet state or a centralized dry state in the list of covariates. Neither of the two border dummies is included in the calculation of the underlying tastes, E(t), since they do not reflect any exogenous county-level characteristics. 10 We estimate (6) using a two-step procedure. In the first step we estimate a probit with covariates X and WX, and the resulting parameter, multiplying the X term, is a conFit b , sistent estimate of b. In the second step, we estimate a probit with covariates X and (the scalar) and the resulting parameters are consistent estimates of b and f. We then
Fit
WXb , modify the procedure outlined in Poirier and Ruud (1988) to estimate r and a consistent estimate of the covariance matrix.
journal of political economy districts, the bias will be the same for all districts in a particular state.
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Thus including state fixed effects will yield consistent estimates of b.
12
When fitting the expected tastes, E(t), we shall use the mean state fixedeffects parameter for all decentralized states.
iii. The third econometric issue involves the use of generated regressors in the second-stage estimates, (3) and (4). The second-stage standard errors must be modified because the taste regressors are derived from estimated parameters. Unfortunately, the standard correction technique (Pagan 1984 ) cannot be readily modified for our case because of the nonlinear transformation of the taste distribution. Instead we use bootstrap standard errors (Efron and Tibshirani 1993) . We consider 50 replications from the set of states and, on the basis of the resulting sample, estimate both the first and second stages. 13 The standard deviations of the second-stage parameter estimates across the replications serve as the bootstrap standard errors.
V. Data
We compiled the data for this study from several dozen primary sources and some rarely used census records. A detailed listing and discussion of our data sources are contained in Strumpf and Oberholzer-Gee (2000) . In this section, we highlight the points that are essential for the analysis.
For the first-stage estimates of local liquor tastes in (2) or (6), our sample consists of observations for the roughly 3,100 U.S. counties in the 48 contiguous states during the period 1934-70 (descriptive statistics for all variables are presented in table 1).
14 In these estimates, our dependent variable is an indicator for whether the county liquor policy is wet, and this is available on an annual basis. We consider several countylevel variables, X, which may influence the taste for liquor. The historical literature on the subject leads us to expect that religious affiliation will 11 The sample selection bias does vary across districts in a state because each district has a different expected taste, and hence a different probability of being in the minority X b, i group. Another difference is the extent to which a district is "pivotal" in the decentralization decision, a status that is influenced by the distribution of tastes in the remaining districts. Because this distribution varies across districts (since the district in question is excluded), the pivotal status may vary across districts. These differences disappear as the number of districts in the state grows large.
12 It is crucial that there are a large number of districts per state since fixed effects (as well as the structural parameters) are inconsistent in discrete response models when there are a finite number of observations per unit. The magnitude of this bias in probits is typically less than 10 percent when there are eight observations per unit (see Hsiao 1986) . 13 The reason we sample from states is that the standard errors for which we are trying to obtain appropriate estimates occur in the second stage, where states are the unit of observation.
14 We exclude counties in Alaska and Hawaii from the sample since they did not become states until 1959.
This content downloaded from 152.017.138.015 on November 20, 2018 11:15:27 AM All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c). Note.-Sample: All counties in the 48 contiguous United States for the period 1934-70 (certain variables are at the state level). There are approximately 3,100 such counties, though several mergers occur during the sample. Religious groups exceeding 100 percent of the population occur fewer than 10 times in the sample and were double-checked with original hard copies of the data. be important. Because the data include several small but closely related denominations, we aggregated the religions into 14 groups on the basis of their attitudes toward alcohol listed in Gründler (1961) . Besides religious affiliation, we consider various demographic variables that are based on census records (see the listing in table 1). The religion variables are available for three years over our sample period, and all the demographic variables are available on a decennial frequency.
These county-level variables need to be exogenous in the sense that they reflect voter attitudes toward liquor policy but will not themselves be influenced by the liquor policy selected. We conducted several formal tests and can reasonably assume that our variables are exogenous.
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Finally, our first-stage model includes the neighbor-weighting matrix, W, which we use to control for strategic interaction and spatial correlation (see Sec. IVB). Elements of this matrix are one for land-contiguous and decentralized counties and zero otherwise. We then normalize each row by the number of nonzero elements.
Our second-stage estimates, (3) and (4), are based on state-level data. The dependent variables-whether liquor policy is decentralized in the first set of models and whether a centralized state chooses a wet policy in the second set-are available on an annual basis. We use various proxies of the benefit of centralization, b. Our preferred measure is the potential strength of liquor retail interests. State legislators may prefer centralization because this allows them to capture contributions from these groups (Smith 1982; Toma 1988) . We expect liquor retail interests to influence policy more strongly if these businesses are more profitable and if the industry is more concentrated (Olson 1965) . We use the profit retention rate (i.e., one minus the state-level corporate income tax rate) as a proxy for industry profits. As for our measure of industry concentration, it is not possible to directly use the number of liquor establishments in a state because this number is endogenously determined. We use the degree of urbanization as an instrument for the number of liquor establishments. The potential strength of liquor interests is then measured as the profit retention rate divided by the instrumented value for the number of retail liquor businesses. Our alternative measures of b reflect differences in citizen preferences toward centralization. We consider two centralization ratios: state to local government spending and the per capita number of governments in the state. Both measures may reflect tastes toward centralization and implicitly the relative efficacy of the state government. We also use the mean of the house members' Poole-Rosenthal D-NOMINATE scores as a more general measure of ideology (Poole and Rosenthal 1997) . The final proxy reflects the neg-15 County characteristics cannot be considered exogenous if local liquor policies influence them. For example, if Catholics (who like to drink) move to areas that they expect to be wet in the future, the variable %Catholic would be endogenous. We conduct two formal tests to analyze whether this type of migration presents a problem. The first test checks whether local liquor policy can explain changes in population characteristics between the end of prohibition and various years in our sample. In the second test, we investigate whether changes in population characteristics during our study period are due to changes in local liquor policy. Both tests find significant effects in fewer than 20 percent of all cases. In addition, many of the significant parameters have the "wrong" sign; i.e., we find significant migration to wet counties for groups that do not like to drink. The results suggest that the county covariates that we use can reasonably be considered exogenous to local liquor policies.
ative externality associated with drunk driving. Our measure is the number of motor vehicles registered per capita.
16 All measures reflect a preference for centralization, except the number of governments and the Poole-Rosenthal scores, which indicate a preference against centralization.
VI. Results
A. County-Level Taste Parameters
The first step is to estimate the relationship between local characteristics and local liquor policies. On the basis of the discussion in Section IV, the specification is
S
where are the (latent) induced tastes of county decisive voters, X are * t county characteristics, WX are the characteristics of neighboring counties, I(centralized) are dummies for bordering a wet or dry centralized state, FE S are state fixed effects, and q is an error related to the unobserved component of tastes. Under the presumption that decentralized county i selects a wet policy if (8) is estimated on the basis of * t ≥ 0, i the observed liquor policies in decentralized counties using a two-step procedure (see n. 10).
17
The resulting parameter estimates are presented in table 2. In the interest of flexibility, we make separate estimates for the years 1935, 1940, 1950, 1960, and 1970 . Most parameter estimates have a straightforward interpretation. For example, Baptists, Calvinists (which include Presbyterians), and Methodists have significant negative parameters (meaning they are associated with local prohibition), whereas Catholics, Episcopalians, and Lutherans have significant positive parameters (meaning they are associated with legalizing liquor). These results are consistent with the historical literature: the first three religions sup- 16 Note that the number of cars may also proxy for income and for the degree of urbanization.
17 One complication involves the presence of subcounty liquor policies: In some decentralized states, municipalities within a county are allowed to regulate liquor. We cannot use municipalities as the unit of observation because our covariates are unavailable at the municipal level during our sample. Instead, we presume that each municipality has the same covariate characteristics as its county and that each municipality taste equation has its own independent error term. Under these assumptions, only three modifications are needed to form the likelihood function for (8): (i) each county appears N i times, where N i is the number of governments selecting a liquor policy in county i; (ii) for each county, the dependent variables are one for P i observations and zero for the remaining ( )
observations, where P i is the number of wet governments in county i; and (iii) the righthand-side variables are normalized using weights Full details and a proof of our ported the liquor prohibition movement and the latter three groups opposed it. Our findings also conform to earlier empirical work. Toma (1988) in her study on liquor licenses, Goff and Anderson (1994) in a paper on senatorial support for repeal, and Hersch and Netter (1989) in work on the rate at which states adopted prohibition in the nineteenth century all find similar effects of religious affiliation.
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Several county characteristics have large effects on the propensity to be wet. A one-standard-deviation increase in the following variables changes the probability of being wet by at least 0.15 in all years (when evaluated at mean values): %Baptist, %Catholic, %Episcopalian, population, population density, land area, %black, median income, and %renter. For example, in 1935 a one-standard-deviation increase in %Baptist (%Catholic) changes the probability of being wet by Ϫ0.271 (0.446). 18 There is also contemporary evidence linking the characteristics here to individual preferences. The General Social Survey (1999) contains information on individual demographics and drinking behavior. Presumably individuals who oppose liquor sales are unlikely to drink, whereas those who favor liquor sales are likely to at least occasionally have a drink. Using General Social Survey data over the period 1972-96, we found a statistically significant relationship between an individual drinking indicator and the following demographic variables: religious affiliation, gender, race, age, marital status, education, and income. In addition, these relationships are in the expected direction; e.g., only 56.0 percent of Baptist respondents ( ) said they drink, whereas 84.3 percent N p 3,448 of Catholics ( ) reportedly drink. N p 4,008
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The positive and significant f parameter in table 2 suggests that local liquor policies are strategic complements. One explanation is that being surrounded by wet neighbors lowers the cost of being wet, possibly because it decreases the number of drunk drivers from neighboring districts. The small r parameter indicates that there are unlikely to be spatially correlated errors. 19 We checked whether the parameter estimates in table 2 are time varying. After the five years are pooled, it is possible to reject a null of time-invariant parameters even at the 99 percent confidence level. Some variables associated with local prohibition-such as Baptists and Methodists-have parameters that become more positive over time.
20 This is consistent with the historical record, which shows that such groups become increasingly tolerant of legalizing liquor over our sample period. More generally, the parameter variation suggests that liquor tastes evolve over time, a topic we shall return to later.
To assess the quality of our first-stage estimates, we performed an outof-sample prediction. During the period of our study, five states (Alabama, Georgia, Kansas, Mississippi, and Tennessee) changed from a centralized to a decentralized policy. The estimated tastes allow us to predict county liquor policies, which can be compared with the actual policies that counties in these states chose once they were free to adopt their preferred liquor status. We correctly predict the county policy in 86.9 percent of all cases ( ). As a comparison, 66.7 percent of N p 510 these counties actually adopted a dry policy. This reasonably close fit and the consistency of our findings with both the historical and the empirical literature suggest that our parameter estimates capture the most important determinants of local preferences over liquor policy.
B. State Decisions: Testing the Model
We now turn to our main results. Are we able to predict whether states decentralize liquor control on the basis of the estimated county liquor tastes? Before we turn to the formal tests, it is useful to consider a qualitative comparison. Table 3 presents two measures of within-state taste heterogeneity: the minority group taste measure developed in the theory section, which expresses the minority members' willingness to "buy" decentralization; and the within-state variance of the estimated county tastes, which is a more general measure of taste heterogeneity. Decentralized states tend to have higher values of both measures, suggesting that they have greater taste diversity. The contrast between par- 19 There is no available standard error for r, which is estimated using a grid search. 20 It is inappropriate to directly compare parameter values across different samples because of the variance normalization implicit in the estimation procedure. The interpretations in the text involve parameter values relative to the %black parameter in each year. Note.-The 15 states listed here are selected to ensure diversity in geography and state policy. In the last three rows of each panel, the listed value is the mean and the value in parentheses is the standard deviation. 1935, 1940, 1950, 1960, and 1970) . Bootstrap standard errors are in parentheses below the parameter estimates (see Sec. IVB). All specifications also include a constant. ticular states can be striking. States that always have a centralized policy (California, Idaho, Indiana, Iowa, Oklahoma, and Wyoming) seem to have far less diverse tastes over liquor policy than states that have a decentralized policy (Illinois, New Mexico, New York, and Texas). In addition, the five remaining states in table 3, which each adopted a decentralized policy during the sample period, seem to experience growth in the various heterogeneity measures prior to adoption (e.g., Kansas decentralized liquor policy in 1948). It would be interesting to see whether heterogeneity jumps immediately before decentralization. Unfortunately, this is not possible because the local characteristics, and thus the taste measures, are observed no more than once per decade.
Our formal tests of the model are based on generating annual measures of each state's taste distribution from the estimates in table 2 and then estimating (3) and (4). The first state decision is to decide whether to decentralize, which we model as a probit in which the dependent variable is an indicator that is one for decentralized states. The key findings are presented in table 4, where we pool the values from the five years in the first stage. The results are consistent with our theoretical model. The positive and significant parameter on minority tastes (row 1) means that a state is more likely to decentralize when the minority decisive voters have more extreme tastes. This effect is quite large: In Note.-Sample is centralized states (pooled data for 1935, 1940, 1950, 1960, and 1970) . Bootstrap standard errors are in parentheses below the parameter estimates (see Sec. IVB). All specifications also include a constant. the full specification (col. 2), a one-standard-deviation increase in the minority group's willingness to "buy" decentralization increases the probability that a state is decentralized by .556 (evaluated at mean sample values). Also, as predicted, the mean taste term (row 2) does not have a significant influence on the decision to decentralize.
Our measures of the relative benefit of centralization b (panel B) are also generally consistent with the theoretical model. In particular, our preferred measure, the strength of the liquor interest group (row 3), is associated with a lower probability of decentralization and is statistically significant. Notice that omitting our admittedly imperfect b measures does not diminish the strong positive effect of taste heterogeneity (col. 1).
The second state decision, which is conditional on centralization, is to pick a uniform wet or dry policy. Table 5 contains the results of a probit analysis among centralized states in which the dependent variable is an indicator that is one for wet states. These results are also consistent with our model. States in which the mean county is wet (row 1) are more likely to select a wet policy. As predicted, the minority group's willingness to "buy" decentralization (row 2) and the centralization benefit measures (panel B) have insignificant parameters.
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To see whether the results are driven by a single period, we reestimated the specifications in tables 4 and 5 (i) including year dummies in the pooled sample and (ii) separately for each year. The parameters on minority tastes and the b proxies maintain their sign and statistical significance.
21 Also, for roughly two-thirds of the specifications, it is not possible to reject with 95 percent confidence the null that the parameters on all the year dummies are identical.
22 This is interesting given that table 3 indicates that liquor tastes vary over time.
C. Robustness Tests
Our results are robust to several alternative approaches. For the firststage estimates of local liquor tastes (table 2), we conduct five different robustness tests. First, we investigate the role of taxes, because it is possible that counties might adopt a wet policy to collect revenues. In practice, these incentives are quite small because most states allocate the lion's share of tax revenue independently of a county's liquor status. Even dry counties typically receive liquor revenue. On average, a county will gain well under $5.00 per capita in tax revenues from being wet. More formal evidence also suggests that taxes do not drive policy outcomes. 23 Second, we add country of origin variables to the list of firststage covariates (these variables might reflect cultural attitudes toward liquor policy not captured by the other explanatory variables). For the available years (1935 and 1940) , many country of origin variables have significant parameters, but our state-level taste variables are quite similar to those found using our original specification. Third, to more generally investigate the role of omitted covariates in the first stage, we pool all years of data and estimate a conditional fixed-effects logit. The same basic relationship between tastes and state policies in tables 4 and 5 holds when the fixed-effects parameters are used to generate estimated tastes. Fourth, we reestimate the first stage after excluding the strategic 21 It is difficult to estimate year-by-year specifications for the conditional centralized policy probits (table 5) This is precisely what the theory leads us to expect. 22 In the conditional centralized probits (table 5) , it is not possible to estimate a year dummy for 1970 since no state is centralized dry in that year. It is also typically not possible to compute the standard error on the 1960 year dummy because only one state has a centralized dry policy in that year. 23 Liquor taxes cannot be directly included in the first stage because county-level data are unavailable. Instead we reestimate the first-stage parameters for counties in which there is virtually no tax benefit of being wet (these counties are in states in which the "local share" of liquor tax revenues is 5 percent or less). For all years but 1950, it is not possible to reject the null that the parameters are identical to those from the full sample. In addition, the state fixed effects in table 2 should account for the incentives any state tax system imparts on the local policy decision. Finally, the "local share" of liquor taxes never has a statistically significant effect in a state-level decentralization probit.
interaction and spatial error correlation terms as well as the centralized neighbor indicators. This omission does not qualitatively change our imputed state-level taste variables. Fifth, we restrict the first-stage sample in 1940-70 to include only counties in states that were decentralized in 1935 to investigate the possible effects of dynamic sample selection. This does not noticeably change the parameter estimates.
We also consider the robustness of the second-stage state-level estimates (tables 4 and 5) in various ways. First, we reestimate the parameters using various subsets of the data: omitting various groups of states (southern states, western states, decentralized states in 1935, or random samples of 10 states) and omitting data from 1935. All the taste parameters maintain their sign and significance. Similarly, the parameters of interest do not noticeably change when we estimate second-stage specifications, which include various control variables (such as the population percentage of blacks and urban dwellers) and allow for strategic interaction between states.
Second, we investigate the possibility that our first-stage taste estimates are imperfect because of omitted variable bias. This could cause serious problems for our second-stage parameter estimates because our measure of heterogeneity is a highly nonlinear function of tastes. Therefore, we consider an alternative measure of heterogeneity, the within-state variance of local tastes (see panel B of table 3). This measure yields unbiased second-stage parameters even when there are omitted first-stage covariates (proof available on request). Intuitively, the variance is strongly separable, so the omitted portion of tastes is simply added to the secondstage error. 24 We reestimate the second-stage specifications in tables 4 and 5 using as our taste measures the within-state variance and the absolute value of the mean taste. The latter is used because minority groups are unlikely to be important in states with a strong wet or dry tilt. In the decentralization probit, the taste variance has a significant, positive parameter. The absolute value of the mean has the expected negative sign, though its parameter is typically insignificant. In probits explaining centralized states' choice of wet and dry policies, a larger mean taste (level, not absolute value) increases the propensity to adopt a wet policy, whereas a higher variance has no statistically significant effect. All these estimates are consistent with the theoretical model. 25 Third, we consider an alternative measure of the state taste distri- 24 There is an additional rationale for considering this variance measure of heterogeneity. In the theoretical model, tastes are scaled in such a way that indicates a preference t ≥ 0 for legalizing liquor. As the empirically estimated tastes are derived from a nonlinear estimation procedure, they need not share this property. In contrast, the variance is relatively insensitive to scaling. 25 We also find similar results when we use the interquartile difference and median of the state taste distribution as our two summary statistics for local tastes. These variables have the advantage of not being strongly influenced by outliers.
bution. It is possible that counties with a larger population have more representatives in the state legislature and so should receive more weight in defining the state taste distribution. We therefore weight each county's fitted taste value by its relative population share in the state. As a consequence, our state taste distributions change significantly. However, none of our second-stage parameters change their sign or significance.
Fourth, we consider an alternative approach to testing the theoretical model. Rather than estimating a first stage, we directly use the variance of county-level characteristics within each state as the preference heterogeneity measure. We generate the variance matrix of several variables likely to be associated with legalizing liquor and the negative of others likely to be associated with prohibiting liquor. The larger this matrix is for a given state, the more heterogeneous liquor tastes are. 26 We find that two measures of the size of the variance matrix-the maximum eigenvalue norm and the sum of all elements-have a positive effect on the probability that a state is decentralized. This result is also consistent with the theoretical model.
Finally, we evaluate an alternative theory of policy selection: States and localities simply revert to their preprohibition policies when prohibition ended. While such a theory could still be taste driven, it would imply that historical inertia alone can explain liquor policies. To test this, we compare each state and county's liquor policy in 1935 with its policy in 1919, 1915, 1905, and 1890 . It is possible to reject a null of simple reversion at the 95 percent confidence level for all decisions.
VII. Application: Policy Endogeneity Bias
The estimated taste variables can be used to get more precise measures of the price elasticity of aggregate liquor consumption, an important input in determining the appropriate liquor tax rate. Most papers in this literature identify price elasticities from interstate differences in prices, which in turn are chiefly due to differences in state tax rates . Without a proper taste control, this approach can lead to a spurious negative correlation between prices and consumption. Strong antiliquor sentiment may lead a state to adopt higher liquor taxes (and thus prices) and can independently lead to lower liquor consumption. One approach is to control for these taste differences through state and period fixed effects (Baltagi and Griffin 1995) . However, by definition, fixed effects cannot capture state-specific dy- 26 The signing convention ensures that if the off-diagonal element (i, j) is large, then a county with extreme wet tastes on variable i is also likely to have extreme wet tastes on variable j. . The price and tax terms were converted to real terms using the whiskey at home consumer price index. The price variable is the weighted price of blend, straight, bond, scotch, Canadian, gin, rum, brandy, and vodka (the weights are based on the national market shares of these types of liquor). The control variables are the logarithms of population, real median income, percentage at least 21, %urban, and %black. The 2SLS estimate instruments for price using the variance of the state taste distribution in addition to the mean taste and the control variables. Huber/robust/sandwich standard errors are in parentheses below the parameter estimates. namics in tastes. A state in which there is growing sentiment for prohibition relative to other states is more likely to increase tax rates and decrease consumption. We shall explicitly control for state tastes using the estimates from the previous section. The system to be estimated is
where C S is per capita liquor consumption in state S, P S is the after-tax liquor price, E(t S ) is the mean state preference for legalizing liquor (estimated in the previous section), Z i are control variables, and e i are possibly correlated error terms.
The results in table 6 provide support for the arguments in the previous paragraph. Omitting the mean taste term from the consumption equation (col. 1) results in a more negative price elasticity than when it is included (col. 2); this result is robust to two-stage least-squares (2SLS) estimation, which accounts for correlation between the error terms in (9) (col. 3). The intuition is that stronger tastes for legalizing liquor result in higher consumption as well as lower prices, 27 so sup- 27 The first-stage estimation in which the dependent variable is the logarithm of price has a parameter of Ϫ0.011 on the mean taste term (the robust t-statistic is Ϫ4.21). This equation includes the control variables listed in the note to table 6 as well as state and year fixed effects.
pressing the taste term in the consumption equation biases the price parameter.
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VIII. Conclusion
In this paper we have traced the endogeneity of liquor control policies in the United States. We argue that a state's choice of whether or not to decentralize liquor control is related to the degree of preference heterogeneity, and we have found empirical support for this conclusion using a rich data set over the period 1934-70. The logic underlying the economic theory of federalism appears to drive actual policy choices. We have also found that changes in tastes are reflected in changes in institutions: as pro-prohibition groups adopted a more liberal attitude toward liquor, states removed centralized prohibition policies. Our model of endogenous decentralization could be applied to other policy areas. For example, it would be interesting to investigate to what extent the devolution of welfare policy in the United States was driven by increases in preference heterogeneity.
Our results also highlight the importance of explicitly accounting for policy or institutional endogeneity in empirical work. As our estimates of the price elasticity of liquor demand show, ignoring policy endogeneity will typically result in biased parameter estimates. To control for such endogeneity, we employ fixed effects and imputed tastes. While the former control for time-invariant, unobserved heterogeneity, the latter help account for relative preference changes across the observational units. Policy endogeneity also has broader implications. For example, our results suggest that measuring the efficacy of a policy on the basis of the experience of a few "pioneer" states is inappropriate. Such states are likely to have a unique set of characteristics that influence both why they implemented the policy and what their outcome was. the centralized policy and the decentralized policy it will C p 1, P p Ϫ1 C p 0, choose when and otherwise. C p 0 ϪNb ϩ 2t ≥ 0 C p 1, P p Ϫ1 iW i
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where the first term represents the bribees' loss in utility from getting their less preferred outcome the second term is the maximum bribe from C p 1, P p Ϫ1, the D's, and the third term is the loss of the maximum counterbribe from the remaining W's. Since this expression equals which is weakly negative, for their net change in utility from accepting the bribe is C p 1, P p 1,
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